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(54) UNIFORMING OPTICAL DEVICE 

(57) Abstract: 

PURPOSE: To form a uniform laser beam intensity 
distribution by providing spherical surfaces at both 
ends of a transparent tube, and causing a laser beam to 
impinge on one of the spherical surfaces. 

CONSTITUTION: A quartz tube 1 having a spherical 
surface at each end has an tiref lection films attached to 
both of the spherical end surfaces thereof and has its 
side faces optically polished. Incoming parallel laser 
beams 4 of the Gaussian distribution, where intensity is 
great at the center, impinge on one of the spherical end 
surfaces 2 of the quartz tube and is converged inside 
the quartz tube 1 and converted into a laser beam 5. In 
this case, if the angle of incidence of the laser beam 5 
on the side face of the quartz tube 1 is great, the 
laser beam 5 totally undergoes multiple reflections 
inside the quartz tube 1 and has its intensity 
distribution uniformed and is output as parallel laser 
beams 7 with a uniform intensitiy distribution from the 
emission end of the quartz tube 1 , and the laser beams 7 
are used for machining. Therefore, the laser beam of the 
Gaussiaion distribution can be made to have a uniform 
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laser intensity distribution using a single optical 
component and by means of low-cost, simple adjustment. 
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Translation, of Paragraph [0014], and Figure 3 
[0014] 

Figure 3 illustrates a constitution of one embodiment of 
the present invention. In Figure 3, 1 denotes a silica tube of 
quadrangular prism having sphere-shaped ends, antiref lection 
films are fixed to the both spheres and optical polishing is 
performed on side faces. The quadrangular prism is thinned 
taperedly in the way of its longitudinal direction, and then is 
thickened taperdly. 4,5 and 7 denote laser beams. By making a 
quadrangular prism thinner, a number of reflection of the laser 
beam 5 that passes through within the quadrangular prism becomes 
larger then when it is not thin. Therefore, intensity strength 
of laser beam can be more equalized then when it is not thin, 
and miniaturization can be achieved since the size of 
longitudinal direction of a silica tube can be shorten. 
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[Figure 3] 
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A view from B 
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